Economic growth is one of the most important issues discussed worldwide. Its dynamics over time seem to be crucial from the perspective of the ability of poor countries to catch up with highly developed economies. As can be easily noticed in world statistics, both GDP per capita and GDP growth levels vary substantially across countries.
Introduction
Gross domestic product growth -shortly defined as an economic growth -lies in the very centre of the economists' interests. It is often perceived as a prerequisite for a country to develop on social, political, technological ground, but at the same time the permanent lack of GDP growth constitutes a main obstacle for a country to enter a path of socioeconomic development. The changes in GDP -usually in GDP per capita (per inhabitant), are analyzed as the indicator is thought to be more reliable than just overall GDP growth. Surely each indicator is always expressed in international dollars (GDP expresses in US dollars and corrected by purchasing power parity factor), in order to make possible international comparisons in time and space.
In most common sense the average level of GDP per capita is treated as an indicator explaining the overall wealth of nation and inhabitants. However, the main advantage of such approach is its simplicity and comparability among countries, but it has some obvious limitations. As it is widely agreed, the GDP per capita values does not capture some essential aspects of social life, which usually constitute a major part of peoples` general well-being.
However "economic growth" lies in the centre of the author`s interest, it is not an aim to discuss the problem of economic growth from purely technical and mathematical point of view. Economic growth theories will not discussed, although the author does not deny their importance. The main target of the paper is to analyze GDP dynamics in time and space for as many economies as possible. The correlation between growth rates and initial GDP level are analyzed. Additionally trends in human development level -defined according to Amartya Sen`s concept -are studied. In the final part the author runs a statistical analysis of relationships between GDP levels and level of proxies of social and technological development, as well as between GDP growth rates and level of proxies of social and technological development.
Economic growth and development. Theoretical background and measurement.
"In the history of mankind, attempts to improve living conditions have only very recently superseded the struggle for survival. In all civilizations, progress has been exceedingly slow, with abrupt, unexpected downfalls. (…) Today we can estimate that only one fifth of the world population enjoys a standard of life that can be considered acceptable." 2 Economic growth and development have always been in the very centre of economists` interests. For a great majority of countries, entering a stable pattern of economic growth constitutes a main target and is treated as a priority goal of socioeconomic policy. It is widely accepted that in a long run perspective, nations can benefit from what they produce -namely from gross domestic product growth.
However, most of world countries in recent decades have experienced economic growth, the process dynamic seems to be very differentiated across countries. Although most of countries experience positive gross domestic product growth rate (expressed as in per inhabitant), the growth rates vary significantly in different countries.
In widely understandable sense the term of "growth" is often confused with the term of "development". However from purely theoretical point of view, these terms are crucially different -"growth" constitutes solely quantitative changes, while "development" states for both quantitative and above all qualitative changes, they are usually used alternatively. World Bank applies a simple methodology of comparing the level of development of countries, by comparison of their per capita income. The gross domestic product per capita is widely applied, or gross national income per capita. In each case the purchasing power parity factor is used to eliminate price differences among countries. As the idea of using International Dollar is applied, thanks to the purchasing power parity (PPP), let us to compare the average living standards among countries which are substantially different. We are able to compare the annual incomes of an average family in Japan and Bolivia -for example. Of course such perception and understanding of development has obvious limitations and can mislead in drawing right conclusions considering general welfare of societies. There are many widely recognized problems with GDP per capita as a proxy of national development. Mainly it is due to lack of reliable information that could be the base to GDP calculation. Often we can only rely on some estimations. Also one must remember that the value of GDP does not cover all market activities. Some obvious mistakes are made.
Having in mind all imitations and constrains of GDP per capita, it is a broadly accepted measure of national development. By many it is perceived as an extremely useful way of measurement development in a country. It is also a measure which enables to compare economies easily. Observing and analyzing changes in GDP per capita over time, give a general idea of "if" and "how" fast countries are changing their development level. It let us to distinguish between countries which are lagging behind -where the level of GDP per capita is accompanied by low (or even negative) growth rates, and -from the opposite sides -countries which leaders on economic world map. The contrasts across countries are clearly visible an easily noticeable. However most of developing countries experience long term positive growth rates, the rates are very volatile. Usually they are rather higher than in high income countries, but at the same time the growth rates vary significantly across time. The spread between the growth rate in two sequent years can be sometime astonishing. It is mainly due to high instability of the internal markets and great vulnerability of the economy -high exposure to all kind of risks associated with operating on global market. However no matter how instable these growth rates are, the general tendency is like low income and developing countries enjoy relatively higher GDP per capita growth rates than high income and highly developed economies. This let these countries to catch up slightly with high income counties. This process of catching up -theoretically -let to diminish the development differences between high and low income countries. However it is hard to deny that low income countries are experiencing relatively higher average annual GDP per capita growth rates, the gulf in wealth between poor and rich is rather widening than narrowing. Mainly it is caused by too low average annual GDP per capita growth rates to catch up effectively and to narrow the gap between rich and poor.
Economic growth has different enhancement factors but it also causes some consequences. Rapid GDP growth is usually enabled by increase in productivity in agriculture and industry, or better and more effective resource extraction. The GDP growth factors surely depend on the current state of national economy. But also, as it can be concluded from analyzing different country case studies, when a poor and low income country reaches the middle -income level of GDP per capita, it also means that a certain level of industrialization has been achieved. GDP growth generally causes some structural changes in an economy, the structure of consumption is changing and the overall welfare of a society is to increase. However it is thought that GDP growth is "good for all" -especially for low income countries, there are much evidence from developing world that increase in value of national output does necessarily mean that all parts of society benefit equally from it. Although GDP growth usually stands for better and more effective use of resources of all kinds, it does not cause a direct poverty reduction. The extend poverty is very likely to stay at the same level even when a country is experiencing high GDP growth rate, when the distribution of earning is highly unequal. It is very possible that the GDP is growing at high pace but only a small part of a society has effectively benefit from it. It means that GDP growth does not always has to mean reduction in absolute poverty rates. In order to find out how many of the poor benefit from the growth we should analyze the pre and post growth distribution of income. However it is not the purpose of the analysis presented in the paper.
As it was already stated, pure GDP does not reflect entirely a general welfare of societies. Actually it not a perfect gauge for the measurement of societies well-being. A huge number of corrections should be implemented if somebody wanted to treat is a welfare measure. It is mainly because the GDP does not capture numerous elements which can increase or decrease welfare significantly. They are mainly of qualitative kind, which cannot be easily put into numbers.
In time many different and alternative concepts of measuring overall welfare have been developed. One of the most popular are these calculated by United Nation Development Programme 3 , Human Development Index (HDI). The measurement is mainly based on the assumption that human development goes far beyond simple increase in income and value of final goods. "It is about creating an environment in which people can develop their full potential and lead productive, creative lives in accord with their needs and interests. People are the real wealth of nations. Development is thus about expanding the choices people have to lead lives that they value. And it is thus about much more than economic growth, which is only a means -if a very important one -of enlarging people's choices 4 ". The concept of human development is much broader and is not limited to incomes. The Human Development Index was firstly introduced in 1990 by Muhamad al Haq and Amartya Sen. Originally the index calculation was based on 4 different components, covering three aspects of life: a decent living standards, knowledge and a long and healthy life 5 .
The decent life was quantified as GDP PPP per capita, the knowledge was quantified as adult literacy rate and gross school enrolment ratio, and finally -a long and healthy life was quantified as life expectancy at birth.
In the diagram 1 (see below), you can see summarized components of Human Development Index. and: Life Expectancy Index = Usually HDI is treated as an alternative -for pure income -measure of human welfare. It captures 3 dimensions of human life which are defined as non-income ones. Although we do have in mind that life expectancy and education level are closely related and depended on income and spending possibilities, it is extremely important not to limit the discussion of human welfare to pure income aspects.
However there is a possibility to analyze Human Development Index values changes in time and space, one must note that only GDP PPP per capita is changing relatively fast in different economies. All three non-income indicators are also changing but the changes are not so astonishing and visible. As GDP PPP per capita constitutes only one third of the index value, the overall changes in the index may not be so fast as it would be expected. GDP PPP per capita is much more short-time sensitive to changes than for example life expectancy. The non-income components are to change rather slowly and in long-time perspective. That is an evident limitation of the measure. Also we should mention that it would be perfect to be able observe changes in HDI values in time for specific countries in order to find out whether the country is better or worse off. However while the HDI components are set arbitrary, these may not reflect one`s country priorities in development policies.
In the following parts of the paper, there will be presented current statistics on Human Development Index.
Also in the third section of the paper there also will be analyzed relationships between GDP PPP per capita and 3 different indicators of social kind which can be considered as proxies of general welfare. These will be:
 School life expectancy (in years) -data drawn from World Bank database,  Infant mortality rate -data drawn from World Bank database,  Adult literacy rate (for persons of minimum age of 15 years) -data drawn from World Bank database. Apart from the discussion considering HDI changes over time, the author analyzes the existing relationships between GDP PPP and each one of the 4 indicators mentioned above. The general purpose of the analysis is to learn about whether there is statistically significant relationship between GDP PPP per capita and level of indicators reflecting general welfare and well-being.
Statistical analysis of GDP changes -cross country study. In the first part of the second paragraph, the author calculates and compares average annual GDP per capita growth rates. All values are expressed as Gross Domestic Product in Purchasing Power Parity, so the price differences among countries have been eliminated. The average annual growth rates have been calculated according to the following mathematical formula:
where: n -number of years Yn -GDP PPP per capita values in the end period year, Y0 -GDP PPP per capita in the initial year.
The results of the estimations are put in Table 1 (see below) . In Annex 1 (at the end of the paper) the table with GDP PPP per capita country levels at put, for years 1980 and 2008. A simple conclusion can be drawn from the statistics presented in table 1. In the period 1980 -2008 the average annual GDP PPP per capita growth rates vary significantly across countries. It is not surprising that these the values is not the same in different economies, however such growth pace disparities have some grave consequences. Not only is deepens country differences in income level, but also the income (also development) gap is widening. Its natural cause are growing difference among countries. Countries rather tend to diverge than to converge in terms of GDP PPP per capita level. This is mainly caused by different growth rates but also different birth rate.
In chart 1 (see below), there presents two Kernel densities function for GDP PPP per capita in 1980 and in 2008. As can be concluded from the chart 1, in the year 1980 there were much more countries with relatively low GDP PPP per capita. Actually most of countries could enjoy only the level of per capita income below 20 000 of International Dollars. After 28 years of constant -but also highly uneven growth, the overall all world income is much more distributed. Income inequalities have increased significantly, which can be concluded from the Kernel density function shape for the year 2008. The number of countries with very low per capita income has diminished, but at the same time there are countries with very high -more than 80 000 International Dollars per capita, income. Although the general wealth of nations has grown, the relations in terms of GDP PPP per capita among countries have worsened. In the table 2, the author presents top and bottom performers in world classification. As the top performers we classify the best performing countries in terms of GDP PPP per capita growth rates -the author has decided arbitrary to be treated as such countries with growth rates higher than 7% per year. These countries are the economies which have greatest possibilities to catch up with the high income countries. On the other side the author has identified the worst performing countries in terms of GDP PPP per capita growth rate -the author has decided arbitrary to be treated as such countries with growth rates lower than 2% per year. These are countries which in the period 1980 -2008 have achieved relatively lowest growth rate. That implies significant difficulties in catching up with the high income economies. Source: own elaboration based on data drawn from IMF Economic Outlook Database 2010, IMF 2010.
As it was expected, mainly low income and relatively poor countries constitute both top and bottom performers groups. There are some exceptions -in both groups we find some high income. These are: Saudi Arabia, United Arab Emirates, Kuwait and Qatar. The lowest average annual GDP PPP per capita growth rate was noted in Democratic Republic of Congo -(-0,46). In fact the growth rate was negative, which means that in year 1980 (it was 372 International Dollars) the GDP PPP per capita was higher than in 2008 (it was 327 International Dollars). As the growth rate is close to zero in the period of 28 years, the Democratic Republic of Congo can be classified as stagnant economy. In Libya the average annual GDP PPP per capita growth rate was also close to zero -(0,02) in the period 1980 -2008. In 1980 the GDP PPP per capita in Libya was 13970 International Dollars and in after 28 years -in 2008 it was 14068 International Dollars. Based on such results we can treat both countries as stagnant economies. Three of the best performing countries are: Korea, China and Equatorial Guinea. The growth rates are astonishingly high. We must note that all countries with such high GDP growth rates, in the year 1980 were underdeveloped economies with relatively very low income level. Such high growth rates enable to catch up with high income countries. According to the catching up hypothesis it is not rather surprising. In counties with very low initial income per capita level, growth rates shall be far higher than in countries with relatively high per capita income level.
To verify the statement, we estimate statistical relationship between GDP PPP per capita initial level and average annual GDP PPP per capita growth rates. In chart 2 (see below), the author presents the scatter plot where the statistical relationship between GDP PPP per capita initial level (as independent variable) and average annual GDP PPP growth rates (as dependent variable).
The scatter plot (chart 2) explains statistical relationship between GDP PPP per capita growth rate and initial level of GDP PPP per capita. The correlation coefficient for the two variables is r = (-0,2014), the p-value = 0,0170. Rather low and negative value of the correlation coefficient states for weak and negative relationship between the two variables. Based on such statistics it would not be justified to state that there is strong statistical relationship between the initial GDP PPP per capita value and average annual GDP PPP per capita growth rate. However the p-value is below 0,05, it is right to conclude that the relationship is statistically significant. From the scatter plot we can conclude that in countries where the GDP PPP per capita level in the year 1980 was not higher than 10 000 International Dollar, the growth rates vary significantly. Also the higher density is observed in the countries with relatively lowest initial per capita income levels. Consequently, in countries with relatively higher initial per capita income the growth rates are also slightly lower and not so diversified.
In the following part, the author has grouped countries according to their GDP PPP per capita level. The classification has been made relying on the World Bank classification standards. There has been identified 4 different country groups. The analogous analysis (like in the section above) has been run for each country group. The results are presented below. The author puts scatter plot for each country group. After a summary statistics table is presented. Source: own estimations.
Low-income countries
As can be concluded from the results in table 3, in each case the correlation coefficients are negative and relatively low. In the group II the results are the worst and the p-value indicates no statistical significance of the them. In the group IV, the r-values are relatively high, but still not statistically significant. In 3 out of 4 cases the results are not statistically significant.
To draw general conclusions -in the period 1980 -2008, no statistically significant relationship between GDP PPP per capita and growth rates can be observed. The correlations coefficients are low, and in most of case statistically insignificant (as p-values are higher than 0,05). On such basis it is extremely difficult to confirm the hypothesis that in low income countries the GDP growth rates are high, and that the strong correlation between the two variables can be detected.
In the final section of the paper, the author analyses the relationship between GDP PPP per capita and some social indicators, as well as the Human Development Index.
GDP growth and social progress -statistical analysis
In the final section, there are presented results of statistical analysis concerning both purely income and social progress aspects. The author verifies whether there is any relationship between GDP PPP value (and alternatively GDP growth rates) and social indicators, as well as Human Development Index. The author has arbitrary chosen: school life expectancy (in years), infant mortality rate, adult literacy rate (for persons of minimum age of 15 years).
In 3 Source: own elaboration using Software STATISTICA 8.
In table 4 , the author has collected results of all three analysis. As we can conclude from the results presented in the table 4 (above), there are some significant statistical relationships between selected social indicators and GDP per capita. The correlation coefficients are rather high in each case, and in case of infant mortality rates the r = -0,6098. The r is also negative which indicates that higher GDP PPP per capita states for lower infant mortality. In all three cases the p-values are zero, which proofs statistical significance of the estimations. In the first case (school life expectancy), the relationship is the weakest and the point on the chart are highly scattered. The highest density is observed in the interval of income (0 -10.000) PPP Dollars. We can find within countries where school life expectancy vary from 4 to 16 years. That proofs a great diversity of countries within this income group. In countries with higher per capita income, the school life expectancy is also highly scattered but the differences are not visibly. This -on the other side -proofs relatively higher cohesion among these economics. However the results are the lowest (out of the 3 presented), they are still statistically significant.
In the case of infant mortality, the correlation coefficient is negative but rather high. This proofs that GDP per capita influences positively reduction in infant mortality. The highest divergence we observe once again within the country group of relatively low per capita income -between 0 and 10.000 PPP Dollars. The diversification of countries within the group is substantial. There countries with infant mortality close to zero (Thailand -7 per 1000 live births), but also with the highest one -the case of Chad where we count for 120 infant deaths per 1000 live births. In countries where per capita income is over 20.000 PPP Dollars, the infant mortality is no higher than 20 infant deaths per 1000 live births. As we can also conclude from the chart 8, in high-income economies there is no such strong relation between GDP PPP per capita and infant mortality like in lower income countries.
Finally, in the last case of adult literacy rate, the r = 0,48, and p-value = 0,000. That proofs that these results indicate relatively high relationship between the two variables and its statistical significance. Again in the low-income country group the points are pretty scattered which suggests high diversification of countries within the income group. In countries with per capita income higher than 20.000 PPP Dollars, the adult literacy is no lower than 80%. Like in the previous cases, the higher per capita income enables better achievements on broadly understandable social ground.
As the final analysis, the author correlates GDP PPP per capita in 2008 with values of Human Development Index. The estimation is reported for 135 economies. All data were drawn from Human Development Report 2010 and IMF Economic Outlook Database 2010. The main purpose of the analysis it find the strength of the relationship between GDP PPP per capita and HDI values in the year 2008. The GDP PPP constitutes a part of HDI, but as it is solely less than 30%, the possibility of high autocorrelation is rejected.
In the chart 10 (see below), there is presented statistical relationship between HDI and GDP PPP per capita in the year 2008. Analyzing the points distribution on the chart 10, we can say that there the two variables are highly correlated. The r = 0,7697 and the p-value = 0,000. That proofs high statistical relationship and its statistical significance. Again the low income country group is strongly diversified. We can find that countries with very low HDI value -for Niger the HDI = 0,34, as well as countries with rather high HDI -like for example Colombia, Ecuador or Peru where GDP PPP per capita is still below 10.000 PPP Dollars. Countries where HDI is at very high level, the per capita income is highly diversified. That suggest that in high-income countries the GDP growth has no substantial significance for basic well being improvement.
Conclusions
The main purpose of the study was to present some basic results on the global GDP PPP per capita growth trends and distribution. As we can conclude from the first part of the paper, the GDP growth rates among countries are highly uneven. Also the author has not found any confirmation of the hypothesis of the catching up process. There is no statistical relationship between initial GDP PPP per capita and average annual GDP growth rates. Countries with low GDP per capita should potentially enjoy faster GDP growth than highincome countries. However such relationship was not detected. Secondly the author has analyzed existing statistical relationships between 3 arbitrary selected social indicators and Human Development Index vs. GDP PPP per capita in the year 2008. In each case there were found some statistically significant relationships. Also the correlation coefficients were relatively high. Surely it is not fully justified to state that GDP growth enhances directly increase in value of social indicators. It is highly possible that there exist causal chains between these variables, but the visible outcomes of economic growth can be revealed in long-time perspective. What can be concluded from the analysis in low-income countries (countries where GDP PPP per capita is lower than 10 000 PPP Dollars), these economies are highly diversified. In the same country group there countries with comparable per capita income level and -at the same time -extremely high differences in values of social indicators. That proofs that in low-income countries the influence of variables different from GDP is very high and significant.
However, in the period 1980 -2008, the statistical relationships among the variables applied in the study are not very strong, we need to take into account that GDP value and growth often plays a crucial role in country`s possibility to improve general well-being. GDP growth is perceived as a prerequisite to increase overall society`s welfare. 
Comprechension

